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To Whom It May Concern: 

BE IT KNOWN that We. Kenichi UEDA. Hideaki MATSUDA and Mutsuo 
OGAWA, citizens of Japan, residing respectively at 42-1, Aza 
Kamibarada, Watari-cho, Watari-gun, Miyagi, Japan, 339-11, Aza 
Minami, Tako, Natori-shi, Miyagi, Japan, and 4-31-4, Morinosato, 
Atsugi-shi, Kanagawa. Japan, have made a new and useful improvement 
in "PRINTING SYSTEM INCLUDING DIFFERENT KINDS OF PRINTERS AND A 
PR I NTER SELECT I NG DEV I CE THEREFOR" of wh i ch the f o I I ow i ng i s the true, 
clear and exact specification, reference being had to the 
accompanying drawings. 



PRINTING SYSTEM INCLUDING DIFFERENT KINDS OF PRINTERS 
AND A PRINTER SELECTING DEVICE THEREFOR 



BACKGROUND OF THE INVENTION 

The present invention relates to a printing system including 
a plural ity of different kinds of printers connected to each other, 
and a printer selecting device therefor. 

It has been customary to arrange a printer and a scanner or 
si mi lar image data supply device inapair. Inadigital copier, for 
example, whi le a scanner or image data supply device reads a document 
image, a printer electrophotographical ly prints out image data 
representative of the document image and output from the scanner. A 
facsimi le apparatus with a data sending and transmitting capabi I ity 
is constructed in substantial ly the same manner as the digital copier. 
Also, a stenci I printer is simi lar to the digital copier except that 
the printer uses a stencil. A laser printer or similar 
electrophotographic printer may be connected to a word processor, 
personal computer or simi lar image data supply device which outputs 
image data in the form of an electronic document. An image scanner 
may be connected to such a printer via. e.g., a personal computer. 

There has recently been proposed and put to practical use a 
printing system including the above image data supply devices and 
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printers distributed on a network, e.g., LAN. Th i s pr i nt i ng system 
allows the image data supply devices to share the printers and is 
disclosed in. e.g., Japanese Patent La id-Open Publication Nos. 4- 
153814, 7-214872 and 9-330190. In a specific printing system, a 
5 plurality of image data supply devices share a single printer or a 
plurality of printers of the same kind, e.g.. laser printers. In 
another specific printing system, a plurality of image data supply 
^3 devices share a plural ity of pr inters different in kind or performance, 

y 

e.g., a laser printer, a digital copier, and a stenci I printer. The 
«S 10 system including different kinds of printers allows the operator to 

ry select desired one of the printers and thereby makes the most of the 

1:3 advantage of the individual printer. A laser printer, for example, 

p enhances image quality whi le a stenci I printer reduces the printing 

S j 

[=1 cost when a great number of printings are desired. 

■J ts 

'''"^ 15 However, the problem with the conventional printing systems 

is that although the printers are selectable, it is difficult and 
troublesome for the operator to determine which printer is adequate 
at the time of printing. More specifically, although the printers 
in the network environment are selectable, the reference for 

20 selection depends merely on the operator's knowledge and experience. 

This prevents a person lacking the knowledge of printers from 
selecting an adequate printer and thereby prevents the advantage of 
the individual printer from being made most of. 

Technologies relating to the present invention are also 

25 disclosed in, e.g., Japanese Patent La id-Open Publication Nos. 6- 



274292. 7-261953 and 10-55255. 



SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a pr i nt i ng system i ncl ud i ng a p I ura I i ty of di ff erent k i nds of pr i nters 
and a printer selecting device capable of easi ly selecting adequate 
one of the printers. 

It is another object of the present invention to provide a 
printing system including a plural ity of different kinds of printers 
including a stenci I printer suitable for the production of a great 
number of pr i nt i ngs, and a pr i nter se I ect i ng dev i ce capab I e of eas i I y 
selecting adequate one of the printers. 

I n accordance w i th the present i nvent i on, a pr i nter se I ect i ng 
device includes an accepting section for accepting information 
representative of a desired number of printings input. A selecting 
section selects adequate one of a plural ity of pr inters matching with 
the desired number of printings. A data outputting section outputs 
image data to be printed to the printer selected. 

Also, in accordance with the present invention, a printing 
system includes at least one image data supply device for outputting 
image data to be printed. At least one number setting device sets 
a desired number of printings. A plurality of different kinds of 
printers each are capable of printing the image data received from 
the image data supply device. A printer selecting device includes 
an accepting section for accepting information representative of the 
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desired number of printings input, a selecting section for selecting 
adequate one of the printers matching with the desired number of 
printings, and a data outputt ing sect ion for out putt ing the image data 
to the printer selected. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and advantages of the 
H present invention will become more apparent from the following 

detai led description taken with the accompanying drawings in which: 

•■''^ 10 FIG. 1 is a block diagram schematically showing a printing 

i:3 

liJ system embodying the present invention; 

□ F I G. 2 i s a schemat i c b I ock d i agram show i ng a pr i nter se I ect i ng 

n device included in the illustrative embodiment; 

FIG. 3 is a flowchart demonstrating a specific printer 
15 selection procedure available with the illustrative embodiment; 

FIG. 4 is a diagram showing a modification of the i I lustrati ve 
embod i ment ; 

FIGS. 5-7 are schematic block diagrams each showing another 
modification of the illustrative embodiment; 
20 FIGS. 8 and 9 are diagrams each showing still another 

modification of the illustrative embodiment; 

FIG. 10 is a schematic block diagram showing an alternative 
embodiment of the present invention; 

FIG. 11 is a flowchart representative of a specific printer 
25 selection procedure particular to the alternative embodiment; and 



FIG. 12 is a front view showing a specific picture to appear 
on a display included in the alternative embodiment. 



DESCR I PT I ON OF THE PREFERRED ENIBOD I MENTS 
5 Referring to FIG. 1 of the drawings, a printing system 

embodying the present invention is shown and general ly designated by 
the reference numeral 1. As shown, the printing system 1 includes 

55. 

H a plurality of personal computers (PCs) 2 (#1, #2, ...). a scanner 3, 

a laser printer 4, a digital copier 5. and a stencil printer 6. Of 
10 course, the system 1 may i nc I ude a s i ng I e PC i n p I ace of the plural i ty 
lU of PCs 2. The PCs 2, scanner 3, laser printer 4, digital copier and 

□ stencil printer 6 are interconnected by LAN or similar network for 

Q interchanging data with each other. 

M 

is Whi le the PCs 2 may be of the same kind or of different kinds, 

■3 

15 they are assume to be identical in major configuration hereinafter. 

The fol lowing description wi I I concentrate on one of the PCs 2. The 
PC 2 i nc! udes a PC body 1 2, a keyboard 1 1 and a d i sp I ay 13 and genera I I y 
has a document preparing function. Because the PC 2 is capable of 
supplying image data to be printed as an electronic document, it 

20 belongs to a fami ly of image data supply devices referred to in the 
specification. The operator of the PC 2 inputs various kinds of 
information on the keyboard 11 and inputs, at the time of printing 
of an electronic document, a desired number of printings (or copies) 
on the keyboard 11. The display 13 displays various kinds of 

25 information including a printer selected, as will be described 
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spec i f i ca I I y I ater . 

A control ler 14 for executing var ious funct ions avai labia with 
the PC 2 is built in the PC body 12 and implemented by, e.g.. a 
microprocessor. The controller 14 includes a printer selecting 
5 device which wi I I be described later. In this manner, the PC 2 has 
not on I y the i mage data supp I y i ng funct i on but a I so a number i nputt i ng 
function and a printer selecting function and therefore serves as a 

1 3 

I J terminal unit for a simple printer. The scanner 3, which is another 

!'I image data supply device, Is capable of reading a document image with 

s.i I 

10 an image sensor or opt ica I reading device and outputting digital image 
data representative of the document image. 

0 The laser printer 4, which is a simple printer, includes a 
P photoconduct i ve element and executes an electrophotographic process 

1 j for forming an image with toner in accordance with image data. The 

15 I aser pr i nter 4 i no I udes a pr i nter cent ro I I er 15 for rece i v i ng i mage 
data via the LAN 7. 

The digital copier 5, which is another simple printer, 
includes an operation panel 16, a scanner 17. and a printer 18. The 
printer 18 also includes a photoconduct i ve element and executes an 

20 electrophotographic process for forming an image with toner in 
accordance with image data. The scanner 17 is capable of reading a 
document image with an image sensor or si mi I ar optical read i ng dev i ce 
and outputting digital image data representative of the image sensor 
and, in this sense, const itutes one of image data supply devices. The 

25 operation panel 16 has keys including numeral keys and a display 
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i mp I emented by an LC (L i qu i d Cr ysta I ) touch pane I . Sw i tches i nc I uded 
in the keys and LC touch panel allow the operator to input desired 
i nf ormat i on i nc I ud i ng a des i red number of cop i es, so that the sw i tches 
a I so const i tute a number sett i ng dev i ce. The LC touch pane I d i sp I ays 
5 various kinds of information including a printer selected for 
printing an electronic document. In this manner, the copier 5 plays 
the r o I e of a mu 1 1 i p I ex i mage process i ng mach i ne w i th an i mage feed i ng 

3 

7; function and a number setting function while playing the role of a 

Z printer. 

;r 10 The stencil printer 6, which is another simple printer. 

^ includes an ink drum for wrapping a master or perforated stencil 

3 therearound. The stenci I printer 6 prints an image on a paper with 

!3 ink via the master i n accordance with image data. The stenci I printer 

3 6 includes a printer controller 19 for receiving image data via the 

15 LAN 7. 

As stated above, the printing system 1 Includes three 
different kinds of printers, i.e.. the laser pr inter 4. digital copier 
5 and stenc i I pr i nter 6. As for a pr i nt i ng cost for a s i ng I e pr i nt i ng. 
the laser printer 4 and digital copier 5 each using toner do not 

20 noticeably vary. By contrast, the stencil printer 6 using masters 
and Ink reduces the printing cost for a single printing with an 
increase in the desired number of printings. Therefore, at the 
present stage of development, the stencil printer 6 is lower in 
printing cost than the laser pr inter 4 and digital copier 5 for a given 

25 number of printings, e.g.. ten or more printings. 
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Reference wi I I be made to FIG. 2 for describing the printer 
se I ect i ng dev i ce bu i 1 1 in the cont r o I I er 1 4 of the PC 2 spec i f i ca I I y. 
As shown, the printer selecting device, generally 21, is generally 
made up of accept i ng means 22, dec i d i ng means 23, se I ect i ng means 24, 
5 data outputting means 25, and displaying means 26. The 
microprocessor constituting the controller 14 controls the above 
p var i ous means. 

The accepting means 22 accepts a desired number of printings 
input on the keyboard, or number setting device, 11 when image data 
10 prepared by the PC2 or ready by the scanner 3 should be printed. More 
spec i f i ca II y, pr i nter se I ect i on ut i I i ty software i s stored i n the PC 
2 for p I ay i ng the ro I e of the accept i ng means 22. When a pr i nt command 
is input via the application software of the PC 2, the above printer 
selection utility software starts up and sets a desired number of 
15 printings. In this connection, when "file" and "print" are 
sequentially selected on a personal computer, "printer" is usually 
displayed on the personal computer together with "status", "kind", 
"location" and "comment" without regard to the kind of basic software. 
In the i I lustrative embodiment, the PC 2 displays "printer selection 
20 utility" in place of the above "printer". More specifically, when 
the PC 2 displays "printer selection utility", it does not display 
a printer which will be selected, but causes the printer selection 
ut i I ity to select a suitable pr inter and display the pr inter selected. 

The deciding means 23 compares the number of printings and a 
25 preselected reference number and delivers the result of comparison 
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to the selecting means 24. In response, the selecting means 24 
automatically selects one of the laser printer 4, digital copier 5 
and stenci I printer 6 matching with the number of printings accepted 
by the accepting means 22, i.e., in accordance with the result of 
5 compar i son. 

The data outputting means 25 automatically sends image data 
□ prepared by the PC 2 to the pr i nter 4, 5 or 6 se I ected by the se I ect i ng 

tj means 24. The displaying means 26 displays the printer 4. 5 or 6 

ij=j selected by the selecting means 24 on the display 13. 

10 FIG. 3 demonstrates a specific procedure to be executed by the 

rjj 

control ler or microprocessor 14 of the PC 2 when image data read by 
the scanner 3 should be printed on the basis of the operation of the 
PC 2. As shown, the control ler 14 obtains information on the input 

t — 

^3 and output devices connected to the printing system 1, i.e., the 

I. a 

15 scanner 3 and printers 4, 5 and 6 (step SI). Then, the controller 
14 determines whether or not the scanner 3 has finished reading a 
document image (step S2) . If the answer of the step S2 is positive 
(Y), the control ler 14 checks the keyboard 11 to see if the operator 
has input a desired number of printings or not (step S3). If the 

20 answer of the step S3 is Y. the controller 14 causes the printer 
se I ect i ng dev i ce to operate. Spec i f i ca I I y, in the pr i nter se I ect i ng 
dev i ce. the accept i ng means 22 accepts the des i red number of pr i nt i ngs 
input on the keyboard 11. and the deciding means 23 compares the 
desired number with the reference number which may be "Iff' (step S4) . 

25 If the desired number is greater than the reference number 
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inclusive (Y. step S4) , the controller 14 determines whether or not 
the stenc i I pr i nter 6 i s connected to the pr i nt i ng system 1 (step S5) . 
If the answer of the step S5 i s Y. the controller 14 causes the 
selecting means 24 to select the stencil printer 6 as a printer 
5 suitable for the desired number of printings. Subsequently, the 
controller 14 determines whether or not the stencil printer 6 is in 
□ operation (step S6) . If the answer of the step S6 is negative (N) , 

i\j the cont ro I I er 1 4 causes the data outputt i ng means 25 to send the i mage 

ifi data to the stencil printer 6 (step S7) . At this instant, the 

1:3 10 contro I I er 14 causes the d i sp I ay i ng means 26 to d i sp I ay the se I ect i on 

nj 

of the stenc i I pr i nter 6 on the d i sp I ay 13 (step S8) . Th i s i s f o I I owed 
n by printing operation customary with the stencil printer 6. 

;f Assume that the desired number of printings is smal ler than 

cs. 

'•■i the reference number (N, step S4) or that the stenc i I printer is not 

15 connected to the pr i nt i ng system 1 (N, step S5) . Then, the control ler 
1 4 causes the se I ect i ng means 24 to se I ect the I aser pr i nter 4 or the 
digital copier 5 as an adequate printer (Y, step S9) . Subsequently, 
the control ler 14 causes the data outputt i ng means 25 to send the image 
data to the laser pr inter 4 or the digital copier 5 selected. At the 
20 same time, the control ler 14 causes the displaying means 26 to display 
the laser printer 4 or the digital copier 5 selected on the display 
13 (step S1 1). This i s fo I I owed by pr i nt i ng operat i on customary with 
the laser printer 4 or the digital copier 5 selected. 

As stated above, only if the operator of the PC 2 inputs a 
25 desired number of printings on the keyboard 11, the controller 14 
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automat i ca I I y se I ects one of the pr i nters 4-6 match i ng wi th the number 
of printings which is one of important factors for the selection of 
a printer. This promotes easy selection of an adequate printer. 

Particularly, the illustrative embodiment includes the 
5 stenc i I pr 1 nter 6 capab I e of reduc i ng the pr i nt i ng cost for a s i ng I e 
printing with an increase in the number of printings. The stenc i I 

i;3 printer 6 is automatically selected when the desired number of 

'"■^ 

IJ printings is greater than the reference number, e.g., "10" which is 

e: KS 

in advantageous from the cost standpoint. More specifically, one of 

i;Q 10 major advantages of the stencil printer 6 is that it can produce 

l'^ printings with a single master at a high speed and at a constant low 

cost. To calculate printing costs including the costs of masters, 
:'=^ the printer selection uti lity software calculates a particular cost 

iitst 

'•■^ of a master for each number of pr i nt i ngs. Because the cost of a master 

15 and that of ink cost depend on the kind of a master and that of ink, 
the user is expected to input them. This a! lows the user to customize 
the printing costs, or reference for selection, and thereby enhances 
convenient use of the printing system 1. 

The display 13 showing the printer automatically selected 
20 all ows the user to eas i I y conf i rm the pr i nter before actua I pr i nt i ng 
operation. Particularly, a printer cannot sometimes be simply 
selected on the basis of the printing cost and printing speed, 
depend i ng on the k i nds of pr i nters i nc I uded i n a system conf i gurat 1 on 
and functions available therewith. For example, assume that the 
25 operator des i r es f u I I -co lor pr i nt i ngs or r eso I ut i on as h i gh as 1 , 200 
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dpi (dots per inch). Then, the state-of-the-art stencil printer 6 
cannot produce desirable full-color printings or implement high 
r eso I ut i on as h i gh as 1 , 200 dp i . 

In light of the above, attributes or characteristics may be 
d i sp I ayed together w i th a pr i nter automat i ca I I y se I ected, so that the 
operator can accept the printer or replace it with another printer. 
There may be additional ly displayed how much the stenci I printer 6 
is lower in printing cost than the other printers when selected on 
the basis of the number of printings. Further, at least the stenci I 
printer 6 may be registered at the printing system 1 beforehand as 
an essential printer. Then, when the printer selecting device 21 
cannot find the stencil printer 6 because of. e.g., the power-off 
state of the printer 6, a message for urging the operator to turn on 
the power switch of the printer 6 may be displayed. The whole 
printing system 1 can therefore make the most of the advantage 
available with each of the different kinds of printers 4-6. 

Whi le the printing system 1 has been shown and described as 
printing image data output from the scanner 3 on the basis of the 
operat i on of the PC 2. i t i s capab I e of pr i nt i ng an e I ect ron i c document 
prepared on the PC 2 i n the same manner. 

In the above embodiment, the printer selecting device 21 is 
bui It in the control ler 14 of the PC 2. Alternatively, as shown in 
FIG. 1, a control ler or microprocessor 20 may be bui It in the digital 
copier or multiplex image processing machine 5 and include a device 
simi lar to the printer selecting device 21. The device included in 
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the control ler 20 operates in the same manner as the device 21 when 
the printing system 1 prints image data output from the scanner 17 
on the basis of operation of the operation panel 16, 

Wh i I e the stenc i I pr i nter 6 is i mp I emented as a s i mp I e pr i nter 
in the illustrative embodiment, it, like the digital copier 5, may 
be implemented as a multiplex image processing machine including a 
scanner or image data supply device, an operation panel or number 
setting device, and a printer selecting device. In this case, when 
the desired number of printings is less than the reference number, 
e.g., they may be output V ia the laser pr inter 4 or the digital 

printer 5. 

F I G. 4 shows a mod i f i cat i on of the pr i nt i ng system 1 . As shown, 
the printing system 1 includes a full-color digital copier 5C in 
addition to the digital copier 5. That is, the system 1 may 
accommodate a plural ity of apparatuses of each kind some of which are 
adaptive to color image formation. 

The I aser pr i nter 4 ser v i ng as a s i mp I e pr i nter may be rep I aced 
with an ink jet printer or a dot printer, if desired. Likewise, the 
digital copier 5 may be replaced with a facsimile apparatus. 

FIG. 5 shows another modification of the illustrative 
embodiment. As shown, a printing system 1A does not include the PCs 
2. but includes the digital copier or image data supply device 5 with 
the control ler 20 in which the pr inter selecting device is bui It in. 

FIG. 6 shows still another modification of the illustrative 
embodiment. As shown, a printing system IB includes the digital 
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copier 5 and a stencil printer 32 interconnected by a simple cable 
31 as distinguished from the LAN 7 or simi lar network. The digital 
copier 5 and stencil printer 32 each serves as a multiplex image 
processing machine alone. Specifically, the stencil printer 32, 
5 like the digital copier 5. includes a scanner 33, an operation panel 
34. a printer 35. and a contro II er 36. In operation, when the des i red 

1:3 number of printings input on the operation panel 16 of the digital 

O 

\:4 copier 5 is greater than the reference number inclusive, an external 

1=3 

in output mode is automatically selected. When the operator 

|;g 10 recognizing the external output mode presses an acknowledge key. 

?! i S 

image data read by the scanner 17 are sent to the outside, i.e., the 
stenci I printer 32. In this sense, the digital copier 5 bi functions 

si as a number setting device and a printer selecting device. 

I" ~" 

A printer function available with a digital copier has 

: 3 

15 customarily referred to the fact that the copier functions as a 
printer when connected to a personal computer. In the modification 
shown in FIG. 6. the digital copier 5 has a function of outputting 
image data from its scanner 17 to the outside. Therefore, connecting 
the multiplex stenci I printer 32 to the copier 5 as an external output 

20 unit is particularly successful to reduce the printing cost when the 
desired number of printings is great. 

FIG. 7 shows yet another modification of the i I lustrative 
embodiment. As shown, a printing system 1C includes the laser 
pr i nter 4 and stenc i I pr i nter 6 each hav i ng a s i mp I e pr i nt i ng f unct i on 

25 and connected to the LAN 7. All image data to be printed out are fed 
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from the PCs 2 to the laser printer 4 or the stencil printer 6. 

FIG. 8 shows a further modification of the illustrative 
embodiment. As shown, a printing system ID includes a printer 
selecting device 37 constructed into a unit and connected to the PC 
2, digital copier 5 and multiplex stencil printer 32 by the LAN 7. 
The pr i nter se I ect i ng un i t 37 may i nc I uded a d i sp I ay 38. The pr 1 nt i ng 
system ID can be constructed without any change in the software of 
the PC 2. This successfully obviates troubles on the system and 
enhances maintenance. 

FIG. 9 shows a pr i nt i ng system 1 E wh i ch is a mod i f i ed form of 
the printing system ID of FIG. 8. As shown, the printing system IE 
does not include any PC 2 corresponding to a server, but includes a 
peer-to-peer or similar simple LAN configuration. The system IE 
enhances genera I -purpose appi i cat ion more than the system 1D and can 
be used as if it were networked. The system IE is therefore 
practicable without resorting to a network. 

An alternative embodiment of the present invention will be 
descr ibed with reference to FIGS. 10-12. The structura I elements of 
the alternative embodiment identical with those of the previous 
embodiment are designated by identical reference numerals and will 
not be descr i bed spec i f i ca I I y in order to avo i d redundancy. Br 1 ef I y. 
while the previous embodiment automatically selects a printer, this 
embodiment allows the operator to select it. This embodiment is 
identical in general system configuration with the previous 
embodiment, but differs from the previous embodiment in that it 
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includes a printer selecting device 41. 

As shown in FIG. 10, the pr inter select ing device 41 includes 
additional information calculating means 42. operating and 
displaying means 43 and data outputting means 44 in addition to the 
accepting means 22. The control ler or microprocessor 14 controls the 
above various means. 

The accepting means 22 accepts a desired number of printings 
input on the keyboard, or number setting device, 11 when image data 
prepared by the PC2 or ready by the scanner 3 should be printed out. 
More specifically, the printer selection utility software stored In 
the PC 2 plays the role of the accepting means 22. When a print 
command is input via the appi i cat ion software of the PC 2. the above 
pr i nter se I ect i on ut i 11 ty software starts up and sets a des i red number 
of printings. 

The additional information ca I cu I at i ng means 42 is informed 
of the performance of each of the printers 4-6 beforehand. The 
calculation means 42 calculates, for each of the printers 4-6, a 
pr i nt i ng cost for a s i ng I e pr i nt i ng and a pr i nt i ng t i me necessary for 
the printer to produce the number of printings accepted by the 
accepting means 22. 

The operating and displaying means 43 causes the display 13 
to display the printers 4-6 together with additional information or 
attributes particular thereto in such a manner that the operator can 
select any one of them. The additional information each includes a 
cost for a s i ng I e pr i nt i ng. a pr i nt i ng t i me and an i mage qua I i ty I eve I 
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avai I able with a particular pr inter and determined by the additional 
information calculating means 42. 

The data outputting means 44 automatically sends image data 
prepared by the PC 2 to the printer 4, 5 or 6 selected on the keyboard 
11. Therefore, in the illustrative embodiment, the operating and 
display section is constituted by the keyboard 11 and display 13. 

FIG. 11 demonstrates a specific procedure to be executed by 
the contro I I er or mi croprocessor 1 4 with the pr i nter se I ect 1 ng dev ice 
41 when image data read by the scanner 3 should be printed out on the 
basis of the operation of the PC 2. As shown, the controller 14 
obtains information on the input and output devices connected to the 
printing system 1, i.e., the scanner 3 and printers 4, 5 and 6 (step 
S21). At the same time, the control ler 14 obtains the performances 
of the printers 4-6 including processing speeds and image quality 
levels. Then, the controller 14 determines whether or not the 
scanner 3 has finished reading a document image (step S22) . If the 
answer of the step S22 is Y, the control ler 14 determines whether or 
not a print command is input (step S23) . If the answer of the step 
S23 is Y, the control ler 14 causes the printer selection uti I ity to 
start operating (step S24) for executing the following sequence of 
steps. 

Fi rst, the pr inter selection uti I ity determines whether or not 
the operator has input a desired number of printings on the keyboard 
11 (step S25). If the answer of the step S25 is Y, the utility 
displays printers usable in the network environment together with 
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their attributes i nc I udi ng pr i nt i ng costs, image quality levels and 
printing times. Such attributes are fed from the printers via SNMP 
(Simple Network Management Protocol) or similar general-purpose 
protocol, which is a specific network protocol, as MIB (Management 
5 Information Base). More specifically, the additional information 
calculating means 42 calculates, f or each of the pr i nters, a printing 
□ cost for a single printing and a printing time necessary for the 

I 

l\j printer to produce the number of printings accepted by the accepting 

1^1 means 22 (step S26) . The operation di splay ing means 43 displays the 

as 

10 printers and the above printer-by-printer additional information on 
the display 13 together with image qua I ity levels avai I able with the 
printers (step S27) . FIG. 12 shows a specific picture to appear on 
the display 13 and showing the printers and the printer-by-printer 
additional information determined by the calculating means 42. 
15 Subsequently, the utility determines whether or not the 

operator watch i ng the d i sp I ay 13 has se I ected any one of the pr i nters 
on the keyboard 11 (step S28) . If the answer of the step S28 is Y. 
the uti I ity determines whether a key [l]. FIG. 12, ass i gned to the laser 
printer 4 is pressed (step S29) or a key §. FIG. 12, assigned to the 
20 digital copier 5 is pressed (step S30) . 

When the key |l] is pressed (Y, step S29) . the uti I ity selects 
the laser printer 4 and causes the data outputting means 44 to send 
image data to the laser printer 4. When the key § is pressed (Y, step 
S30), the utility selects the digital copier 5 and causes the data 
25 outputting means 44 to send image data to the digital copier 5 (step 
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S32). Further, if the answer of the step S30 is N. meaning that a 
key ^, FIG. 12. is pressed, the uti lity selects the stenci I printer 
6 and causes the data outputting means 44 to send image data to the 
stencil printer 6 (step S33) . 
5 As stated above, only if the operator inputs a desired number 

of printings, the controller 14 shows, based on the number of 
printings which is a critical factor for the selection of a printer, 

the printers and additional information or attributes particular 

It » 

in thereto on the display 13. The operator can therefore easi ly select 

(10 10 an adequate printer, by referencing the additional information. 

Specifically, the user is capable of comparing the printers with 

I' 3 

respect to the printing cost, printing time and image quality and 
'{2 easi ly selecting one of the printer matching with the desired number 

SSL 

.'g of printings. 

15 Modern digital copiers each includes a display panel 

comparable i n f unct i on wi th the mon i tor of a persona I computer. This 
allows the specific picture shown in FIG. 12 to appear even on the 
operation panel 16 of the digital copier 5, as we I I known in the art. 
In such a case, the image output unit itself displays the reference 

20 for the user's decision from the standpoint of printing cost, image 
quality level and printing speed. 

In the illustrative embodiment, the printer-by-printer 
printing costs for a single printing are calculated on the basis of 
the desired number of printings. The printer selection utility 

25 therefore may compare the printing costs and recommend, based on the 
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result of comparison, the operator a particular printer lower in 
printing cost than the others. For example, the uti I ity may cause, 
e. g. . the key ^ ass i gned to the stenc i I pr i nter 6 to b II nk. See 1 ng 
the bl inking key ^ and additional information part icu I ar thereto, the 
5 operator may press the key ^ if the stenc i I printer 6 is acceptable. 
Then, a picture showing various settings avai I able with the stenc i I 
□ pr i nter 6, e. g. , en I ar gement/r educt i on ava i I ab I e w i th a convent i ona I 

ess. 
i z 

id printer dr iver appears in place of the picture of FIG. 12. After the 

m operator has completed setting on the above picture, printing 

i:g 10 operation begins. Of course, the operator may press the key |l] or § 

1" on the picture of FIG. 12 in order to select the laser printer 4 or 

S3. 
: : 

C| the digital copier 5. 

In the illustrative embodiment, the keyboard 11 and display 
'=2 13 constituting the operation and display section may be mounted on 

: S 

'! » 

15 any other printer, as in the previous embodiment. 

I n summary, i t w i I I be seen that the present i nvent i on pr ov i des 
a printing system and a printer selecting device having various 
unprecedented advantages, as enumerated below. 

(1) When a desired number of printings which is an important 
20 factor for the selection of a printer is input, one of a plurality 

of printers matching with the above number is automatical ly selected. 
An adequate printer can therefore be easily selected. 

(2) When a stenc i I pr i nter capab I e of reduc i ng a pr i nt i ng cost 
for a single pr inting with an increase i n the number of pr i nt i ngs is 

25 available, the stenc i I printer i s automat i ca I I y se I ected if more than 
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a preselected number of printings advantageous in the cost aspect are 
desired. The stenci I printer can therefore be eas i ly selected as an 
adequate printer. 

(3) Because the printer automatically selected appears on a 
5 display, the operator can confirm it before actual printing 
operat i on. 

□ (4) Assume that the plural ity of printers include the stenci I 

i 1 

iy printer, and that the des i red number of printings is greater than the 

preselected number. Then, the stenci I printer selected by selecting 
i:g 10 means is displayed together with information showing how much the 

stencil printer is lower in printing cost than the other printers. 

The operator can therefore recognize the superiority of. e.g., the 
j'^ stencil printer to the other printers specifically. 

'"i (5) The printer selected by the se lect i ng means and appearing 

15 on the display can be replaced with another printer. The operator 

can therefore clearly see the printer selected and make the final 

decision on the printer to use. 

(6) The printers are displayed on the operation and display 
section together with printer-by-printer additional information 

20 based on the number of printings. The operator can therefore easi ly 
select adequate one of the printers by referencing the additional 
information. 

(7) The additional information include at least one of a 
printing cost for a s i ngl e pr i nt i ng, a pr i nt i ng t ime, and an image 

25 quality level. This allows the operator to easily see a printer 
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advantageous in cost, printing time or image quality and therefore 
to easily select desirable one of the printers, 

(8) A printing system includes a printer selecting device 
capable of selecting any one of the printers. The system therefore 

5 se I ects an adequate pr i nter eas i I y and makes the most of the advantage 
of the individual printer. The system is particularly advantageous 
when the printers include the stencil printer. 

(9) The printing system allows the user to customize the 
m printing cost particular to the stenci I printer and can therefore be 
|:g 10 constructed to the user's taste. 

-'is 

'..^ (10) The stencil printer is registered at the printer 

selecting device beforehand as an essential printer. When the 
It stencil printer is not found at the time of operation, the printer 

cs. 

"■^ selecting device reports the absence of the stenci I printer to the 

i. J 

15 operator. Therefore, when, e.g., the power switch of the stencil 
printer is not turned on, the printer selecting device urges the 
operator to turn on the power switch. This prevents the stencil 
printer superior in cost to the other printers from being excluded. 
This is successful to make the most of the advantage of the stenci I 

20 printer. 

(11) At least one of the pr inters is implemented as a mult iplex 
image processing machine including an image data supply device and 
a number setting device. The printing system can therefore include 
not only a simple printer but also a digital copier or a facsimile 
25 apparatus including an operation panel, a scanner and a printer or 
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a stenci I printer including a scanner. The mu It i p lex machi ne may be 
adaptive to color image formation as distinguished from usual 
monochromatic image formation. The multiplex machine may include 
the printer selecting device in addition to the image data supply 
device and number setting device. 

(12) Each printer includes a printer control ler for receiving 
image data to be printed out. At least one terminal unit including 
the image data supply device, number setting device and printer 
selecting device and the printer controllers of the printers are 
interconnected by a communication medium so as to interchange data. 
Therefore, there can be implemented even a printing system in which 
a plurality of different kinds of printers each having a simple 
printing function and personal computers or similar terminal units 
each including the operation panel, printer selecting device and 
image data supply device are interconnected by a communication 
med i um. 

(13) When the printer selecting device is constructed into a 
unit, it is not necessary to change or modify, e. g. . the software of 
the system constituents other than the printer selecting device. 
This obviates troubles on the system and facilitates maintenance. 

Various modifications wi I I become possible for those ski I led 
in the art after receiving the teachings of the present disclosure 
without departing from the scope thereof. 



